ABSTRACT. Here we investigate the pure (0,1,...,r-2, r)-interpolation problem on the zeros of (1-z2) P(,') (z)= (1-z2) P"'') (z), a > -1, where P(,"") (z) is the Jacobi polynomial of degree n with Z a.
INTRODUCTION.
Let k and be natural numbers and let E=E=(%) (i=1,2,...,k;j-O, 1,...,l-1) be a matrix with k rows and (i >_ t) columns having e,j 0 or 1, which are such that e,j and no row is entirely composed of zeros. Let " z < z < < z, (1.1) be increasing reals and e {(i,j):Q-1}. The reals x, and the incidence matrix E describe the interpolation problem P(D(x,) y!'), for (i,j) e (1.2) where y!J) are prescribed and the problem is to find the polynomial P(x) of degree _< l-1, which satisfies the condition (1.2) . If y!J)=0 for (i,j) e then the problem (1.2) is the homogeneous interpolation problem. Let X {xi} be the interpolation nodes. We'say that (E,X) is regular if (1.2) has a unique solution for all choices of reals y!), and singular otherwise. If P()(x,)= 0 for (i,j) e, then p(x) is said to be annihilated by (E,X).
TurAn and his associate [4] considered E=E, with xl,x,...,x, as the zeros of ,(x) (1-x)P_l(x), where P,(x) is the Legendre polynomial of degree n with normalization P,(1) 1. TurAn proved that (E,X) is regular if n is even and singular if n is odd. Later, Varma ([5] , [6] ); Anderson and Prasad [1] ; and erasad and Anderson [3] Let X be the set of the zeros {zk} +1 of (1-z2) p) ()= (1-2) P{."'") (z), a > -1, where p(.'a)(z) is the Jacobi polynomial of degree n with B a, such that --l=Zn+l<Zn< <Zl <z0= 1. Our aim here is to prove the following: THEOREM 1. Let X be the set of the zeros of (1-r2)P(.")(r),c, > 1, and E be the incidence matrix given by (1) (iii) if n is even and a ----, THEOREM 2. Let X be the set of the zeros of (I-t)P{na)(t),a > -I, and E be the incidence matrix given by (1.1). Let m be an even positive integer >_ 2, and < a < I, then:
(i) If n is odd then (E,X) is singular. m-2 (0 < a < I), then (E,X) is singular.
(ii) If n is even and a -'V-' Then, q,, + () satisfies the following conditions:
2q+ (1) (2.11)
On using Leibnitz's formula and Lemma one can easily see that for k 1,2,...,n, xwn(x)-(2n/2o+ l)(n/tr/ l) wn+l(x)+ (2n+2tr+ l) (3.5) Repeated application of (3.5) + 3l (n 2) (n + 2c, 2) an-' + (n+tr-2) (2n +2cr-5) If n is odd, Hence qn+(z) is not
